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1 . Introduction 

In  a previous  report  (Ref.  1)  describing  the  INERA  measurement 
pro-|ect,  we  mentioned  varicus  aspects  cf  the  programme.  One  such 
aspect  was  measurement  cf  the  use  of  the  National  library  of 
Medicine  f N L r ) system;  due  tc  data  not  being  available  at  the 
time  of  writing  that  report,  it  %as  briefly  described  but  only 
sample  results  were  given.  This  report  rectifies  tnat  ciissicn. 

As  it  is  preferatle  that  this  report  be  as  self-ccntained  as 
possible,  it  reiterates  some  descriptions  previously  given  in 
Ref.  1,  particularly  regarding  the  system  itself. 
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2 . The_Br  it  i5h_^itidr^_STEIN_F  reject 

la  1973,  t he  Eritish  litrary  Research  and  Cevelcpaent  Cepartaent 
(ELPD),  then  the  Office  for  Scientific  anc  Technical  Intonation 
( CST I) , beqan  a c c ■ pre ha ns i ve  pregrarae  cf  research  into 
information  retrieval  ty  means  of  on-line  computer  systems.  This 
prelect  consists  cf  three  phases  and  it  is  kith  two  aspects  of 
the  short  tera  project  (STEIN)  with  which  we  are  concerned  in 
this  report  (Refs.  2 and  3).  Coe  consisted  cf  an  appraisal  of 
several  on-lire  systems.  Cf  these,  one  - DECLINE  - was  accessed 
via  ARPANET  and,  ir  addition  tc  providing  documentation  and 
advisory  services  (Ref.  4),  we  provided  access  and  evaluated 
usage  in  addition  tc  ether  usage  cf  AFEANET.  This  is  described 
in  detail  in  Ref.  1. 

The  second  aspect  concerned  an  evaluation  cf  twe  databases  at  hLfl 
CANCEPLINE  and  RiEllNE  - and  the  background  tc  this  project  is 
lescribed  in  Ref.  5.  In  addition  tc  the  facilities  already 
nt  ionM,  we  developed  extensive  aeasureaent  tccls  and,  ty  use 
of  these,  evaluated  the  use  cf  the  N L H system.  In  particular,  we 
conducted  a week-long  experiment  which  enabled  us  tc  collect  a 
reasonable  body  cf  data  acd  it  is  this  that  forms  the  tasis  of 
this  report  although  ether  available  data  are  included.  In 
addition,  the  usage  cf  the  dial-up  lines  tc  the  LCNCCN-T1P  was 
monitored  by  the  Fcst  Office  and  we  xenticn  relevant  data 
obtained  from  that  nenitorinq. 
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3.  1 <]§ner al_ rescript  icr._cf_nCL_ s_y  stem 


At  University  College  Lcndc  n , a EDE-S  is  connected  tc  the  AREA 
Interface  Message  Erccesscr  (IMF)  via  a Very  Distant  host  (VCH) 
interface  and  the  measurement  programs  reside  in  this  Hcst. 
There  are  twe  itajcr  measurement  programs,  CUES  and  MEDLINE.  Both 
ate  written  in  Eattage  (Ref.  6). 

QCES  is  intended  tc  interrogate  users  of  the  Lcrdcn-TIF.  Hher  a 
user  dials  up  the  TIP,  CUES  intercepts  that  user  and  asks  his 
various  questions.  A typical  scenario  is  shewn  in  Fiq.  1. 


LONDON-TIE  RCAITCRING  SERVICE. 


SURNAME  >s  tekes 

IIP  PASSWORD  > x v x 

PASSMCR I UAKNCWN  - EFEJ.TEF  >ucl 

HOST  NUMEER  >42 

OK  - EYE 

Closed  * message  from  the  TIE 

SO  42  * user  connects  to  host 


«C 

Open 

NEXT  HOST  NIHPER  OR  RING 


* close  correction  tc  host 

* message  from  TIP 
CFF  NCfc  > 


Figure  1:  A Typical  CUES  Scenario 


The  data  recorded  fcy  CUES,  together  with  various  ccntrcl  data, 
are  punched  ente  paper  tape  (thus  obviating  problems  such  as 
closing  files  after  a system  crash).  This  data  includes  the 
information  giver  in  the  initial  inter reqatien  (suitably 
datestamped)  together  with  inter iraticn  when  the  user  legs  cff. 
In  addition,  every  half  hour,  CUES  prints  a message  indicating 
that,  it  is  still  active;  this  is  to  help  in  determining  the  time 
of  a crash,  should  cne  occur. 
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Id  the  Cis<?  cf  a ccrrecti.cn  tc  e standard  host,  the  measurement 
program  takes  nc  further  action.  However,  connections  to  NIP 
raise  many  problems  and  a progren  was  written  tc  simplify  this 
procedure.  Furthericre,  it  was  required  tc  measure  various 
parameters  in  depth  and  hence  a qreater  degree  cf  interaction 
with  the  user  was  required.  Per  this  reasen,  the  BEELINE  program 
was  written  and  this  is  describee  telcw. 


3 . 2 The  National  Libtary  cf  Bedicine  System 

The  hardware  at  MB  consists  cf  two  IBB  37C/158  processors  with  4 
Tbytes  of  core  and  a very  considerable  aicunt  cf  disk  storage 
(5600  flbytes,  mainly  333Cs).  The  major  use  cf  the  system  is 
providing  information  retrieval  facilities  and  of  ccllatirg 
information  from  the  medical  literature.  Cne  major  activity  is 
the  production  cf  "Index  Bedicus".  This  is  typeset  directly  frem 
the  computer  using  a Ehctcn  9C1  machine. 

The  data  for  such  a publication  are  available  for  information 
retrieval  systems  and  is  known  as  the  BEELABS  data  base.  This 
may  be  accessed  ir  either  batch  mode  or  interactively  (and,  in 
fact,  a batch  service  has  teen  available  in  the  UK  fer  sene 
years).  The  batch  service  has  teen  available  at  MB  since  the 
beginning  of  15  64  with  tne  interactive  service  available  since 
October  1971.  The  number  cf  searches  performed  annually  is  cf 
the  order  cf  half  a million.  The  interactive  system  uses  a 
proqram  PL  HI LL  3 derived  frem  the  System  Development  Corporation 
IS  DC)  ORBIT  system  a rd  the  combination  cf  ELHILL  3 and  BEELABS  is 
*ncwn  as  1EDLINE. 

Although  1EDLARS  is  the  major  database  cn  MB,  ether  systems  are 
available,  fer  example,  CANCEFIINE  (sic),  CANCEFFPCJ  (a  list  cf 
research  projects  intc  cancer)  ar.d  TCXLINE  (tcxicclcgy)  . 

The  ccmmunicaticns  processor  fer  the  MB  system  (an  IEP  37C5)  is 
connected  via  leased  lines  to  five  ports  cn  the  National  Bureau 
cf  .Standards  (N2S)  TIP.  Thus  the  A 5F  A NET  "sees"  ME  as  five 
teletype-like  devices  and  conversely,  NIB  sees  ARPANET  as  five 
2741-like  devices.  This  interface  is  completely  nen-standard 
and,  due  to  this,  many  prcblems  arise  as  described  below. 

These  problems  are  due  entirely  to  the  ad  hcc  way  the  ccnnecticn 
tc  ARPANET  was  made  and  resulted  from  complex  ncn-techcical 
considerations.  The  problems  described  belcw  dc  net  occcr  with 
other  hosts  corrected  in  a mere  orthodox  way  tc  ARPANET;  net  dc 
they  occur  with  MB  ccnnecticns  tc  ether  networks  e.g.  TXBNEI  and 
TELENET. 
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3-3  Ihe.lfDI J h J_ r rccraj 

In  the  case  cf  a standard  Hcst  ccnnecticn  tc  ARPANET,  there  is 
very  little  likliehccd  cf  errors  and  various  flew  control 
mechanises  are  provided.  Because  of  the  rcr-standard  NBS/NIR 
connection,  many  prctlems  arise. 

First,  the  standard  IIP  flew  ccntrcl  mechanism  fer  human  users, 
namely  of  sending  ccntrol-G  (tell)  when  it  can  nc  longer  accept 
input,  is  not  cnly  cf  little  use  with  an  automaton  (in  that  there 
is  no  user  to  hear  an  auditle  signal)  tut  is,  ir.  fact,  counter- 
productive in  that  the  parity  cf  the  character  is  illegal  to  the 
communications  controller  and  therefore  causes  I/O  errors.  In 
addition,  the  2 74  1 is  a half-duplex  device;  ARPANET  is,  in 
general,  full-duplex  and  again  the  receipt  cf  data  at  wrong  times 
leads  to  I/O  errors.  Finally,  although  in  the  case  cf  a standard 
connection,  there  is  a prctcccl  (the  Initial  Ccnnecticn  Erotocol 
- ICP)  defined  which  allows  users  tc  connect  tc  a standard 
•'socket"  then  transfers  them  tc  an  appropriate  free  socket,  no 
such  mechanism  exists  in  the  case  cf  NLR  and  the  user  must  try 
each  port  in  turn.  A typical  series  cf  commands  is  shewn  in  Fig. 
2. 

WHEN  I LAST  LCCKEC  A CCUPIE  CF  PINUTES  AGC , RECLINE  WAS  AVAILAELE 
TEFRINAL  (FAS1  CF  SLCfc)  >slow 

PLEASE  WALT  WHILE  I TFY  TC  CONNECT  YCU 

TRYING  FORT  • 134 
IC  > 

YCU  ARE  NOW  CCNNECTEL  TC  PORT  #11*4  AT  RECLINE  AS  USER  NLLC2 
N L .1  PASSWORD  > 

HELLC  PRO*  ELHILL2. 


GCCD-BYE! 

*C 

CLCSFC 

Eiq.  2:  A Typical  REDIINE  Scenario 

This  procedure  is  complicated  even  mere  ty  the  lack  cf  status 
information.  In  the  case  cf  a standard  Host  ccnnecticn,  the  IRE 
can  report  cn  the  status  of  tte  connection  - fer  example  "Hcst 
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Net  Responding",  "Cper",  "Net  Trouble"  etc.  In  the  case  cf  NLM, 
nc  such  informaticr  is  available. 

Thus,  to  connect  tc  N l N , instead  cf  the  conventional: 


aC  nc 

a sequence  such  as  the  following  has  tc  te  typed: 

Connect  tc  NES  1IF 
Set  rece:  e sccket  number 
Set  send  sccket  number 
Set  mode  (echc  local) 

Flesh  any  characters  in  fcuffer 
Cpen  both  halves  cf  ccrnecticc 

The  TIP  may  then  reply  "Clcsed"  which  implies  that  the  ccrrecticr 
is  currently  in  use.  Sometimes,  the  reply  is  "Cpen"  followed  ty 
the  NLM  system  prompt.  In  this  case,  it  is  clear  that  the 
ccnnection  is  cpen  correctly.  More  frequently,  the  reply  is 
"Cpen"  followed  ty  nc  message  trem  NLM  or,  ever  werse,  no  TIP 
messaqe.  In  this  case,  it  is  tcally  unclear  what  is  happening, 
especially  tc  naive  users. 


3 H 147 

3 R F S 134CCC03 
iS  1 S 134CCC02 
3 E I 
3F 

3 P E 


Tc  obviate  all  these  problems,  the  MEDLINE  program  was  written 
(R^fs.  7 and  8).  The  program  has  beer,  ccnsideratly  modified 
since  its  first  specification  ty  the  autfccr  (Ref.  7)  anc  we 
describe  t. be  latest  version  only. 


The  program  performs  three  functions: 

(i)  it  simplifies  the  connection  process 

(ii)  it  modifies  the  dialogue  with  NLM 

(iii)  it  monitors  the  interaction 


In  order  to  use  the  preqram,  a user  connects  tc  the  I NCR  A PEP  -S 
(either  directly,  ir  the  case  cf  a ncn-dialup  ccnnecticn,  or  ty 
specifyinq  HEEL  IN  E - cr,  equivalently,  147  (the  NES-TIP  cumber)  - 
tc  QtlES)  . He  then  enters  a dialogue  similar  to  that  shown  in 
Fig.  2. 

The  program  attempts  to  connect  to  the  five  ports  in  turn,  tut 
the  order  in  which  it  tries  is  determined  by  the  speed  of  the 
user's  terminal.  It  will,  however,  attempt  tc  make  the 
ccnnecticn  tc  a pert  of  a different  speed  rather  than  to  none. 
If  it  is  unable  tc  ccnnect,  it  tries  the  next  pert  and  sc  cn.  Ey 
having  access  to  the  Best-Host  prcteccl  responses,  the  program  is 
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dtlc  to  determine  accurately  the  status  of  the  connection. 

If  a connection  is  correctly  opened,  the  pregram  then  tries  tc 
leg  in.  This  nay  net  te  trivial  in  that,  again  due  tc  the  nature 
of  the  connection,  a previous  user  say  have  teen  disconnected 
without  having  teen  legged  cut.  Therefore,  the  program  must 
"tidy  up"  the  ccnrection  tefore  logging  in.  It  achieves  this 
fairly  complex  task  ty  operating  as  a finite  state  machine  with, 
currently,  seventeen  states.  After  sending  the  LOGIN,  NLfl 
prompts  for  an  ID  and  this  is  relayed  to  the  user.  If  the  user 
specifies  one,  this  is  sent;  if  not,  signified  ty  a carriage 
return,  the  prcgrai  selects  cne  from  the  five  available  to  DK 
users  (more  specifically,  it  only  selects  cne  which  it  believes 
is  not  in  use).  If  NLA  indicates  that  the  chcsen  ID  is,  in  fact, 
in  use  (for  example,  ty  a user  whe  has  preferred  net  to  use  the 
;ICI  proqram),  the  program  marks  it  so  and  cheeses  another.  Rhen 
it  logs  in  correctly  and  is  prompted  for  a password,  it  passes 
this  request  cn  tc  the  user  and  froi  then  cn  saictains  a 
virtually  transparent  ccnnecticn. 

However,  it  is  net  completely  transparent  and  this  is  the  second 
feature  of  the  FfEIIliE  program.  The  Kin  system  is  extretely 
verbose  (even  in  experienced  user  format)  and  the  program  tries 
tc  minimize  this  tc  seme  extent.  In  particular,  the  ERCG : prompt 
which  indicates  the  start  cf  text  from  NLM  is  deleted  completely 
(together  with  the  accompanying  carriage  return/line  feed)  and 
the  USER:<cr><lf>  prompt  to  the  user  is  replaced  ty  tte  more 
ccnventicnal  >. 

The  final  function  cf  the  program  is  tc  monitor  the  interaction 
with  NLfl.  It  is  clear  that,  since  all  the  dialogue  passes 
tthrough  the  PDP-9,  it  is  possible  tc  copy  this  dialogue  onto  a 
suitable  recordirg  medium.  This  is  dene,  each  line  having  the 
date  and  time  (tc  the  nearest  tenth  of  a second) , the  channel 
designation  (A  tc  K tut  since  A is  the  COES  control  channel,  this 
should  never  cccur)  and  the  direction  of  transfer  added.  The 
system  schematic  is  shewn  in  Fig.  3 and  a sample  of  the  output 
from  the  program  is  given  in  Appendix  II. 

There  were  seme  problems  ever  the  choice  cf  recording  medium. 
The  obvious  chcice  cf  magnetic  tape  suffered  frem  the 
disadvantage  that  it  was  not  always  possible  tc  tidy  up  after  a 
system  crash.  Although  the  system  dump  routine  was  modified  to 
close  the  file,  the  rcutine  was  not  always  called.  Therefore, 
the  file  was  eften  net  closed  and  this  presented  the  tape 
software  re-opening  the  tape  when  the  system  auto-restarted. 
This  problem  was  solved  by  modifying  the  oper  rcutine  sc  that,  cn 
detecting  a file  which  had  net  teen  closed  (mere  specifically,  cn 
finding  a file  trailer  label  which  did  net  correspond  tc  the 
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preceding  header  label),  the  routine  treated  the  last  valid  file 
as  the  last  file  cn  the  tape  and  proceeded  tc  write  from  that 
pcint.  Occasionally , this  algorithm  also  failed  and  was  further 
modified  so  that,  in  the  event  cf  a tape  cpen  errcr,  the  program 
changes  the  ocnitcricg  medium  tc  drum.  In  this  event,  there  is 
nc  problem  in  the  case  cf  a crash.  The  reason  that  drum  is  not 
used  in  general  for  monitoring  is  that  the  size  cf  the  drum  is 
significantly  smaller  than  the  tape  and  it  is  net  convenient  to 
transfer  from  drum  tc  the  RI  360/195  at  the  Rutherfcrd  Laboratory 
( BL)  where  the  analysis  is  performed. 

In  addition  to  the  functions  described  above,  the  program  also 
provides  the  user  with  a number  cf  useful  facilities.  These  are 
access  to  the  date  and  time,  the  system  status  (i.e.  a list  of 
logged  in  users)  and  the  time  logged  in  in  the  current  session. 
There  are  alsc  facilities  fer  providing  a message  which  is 
broadcast  to  all  users  cn  logging  in. 


3. 4 Use_of_the_NLM_£jstem 

This  section  is  irtended  tc  give  a brief  description  cf  the 
actual  use  cf  the  NLM  system  in  erder  tc  understand  the 
significance  cf  the  results  presented  later.  Fcr  acre 
information,  reference  is  made  tc  Bef.  9. 

Lines  to  NLM  consist  cf  either  commands  (indicated  by  doutle- 
guotes  as  the  first  character  e.g.  "FEINT  POLL)  ct  search 
statements.  In  the  case  cf  KEDtINE,  the  sub-terms  in  the  search 
statements  must  be  selected  frem  a controlled  vocabulary  - MeSH 
(Medical  Subject  Headings,  Bef.  10).  CANCERLINE  is  a free 
language  data  tase  and  may  be  searched  cn  werds  in  the  title, 
abstract  or  cn  keywords. 

Tc  explain  the  elements  of  a session  acre  easily,  let  us  consider 
a simple  example: 

SS  1 /C? 

> rabies 

SS  (1)  P ST  G (397) 

SS  2 /C? 

> france 

MM  (FRANCE ) (2) 

1 FRANCE  (PE) 

2 FRANCE  (FI) 

SPECIF!  NOPEEES,  AIL,  CP,  NCNE- 
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> all 


-11- 


S S (2)  FSTG 

(26330) 

S3  3 /C ? 

> 1 a n D 2 

S3  (3)  F SIC- 

(22) 

33  4 /C? 

> " p r t 


1 

A u - Pueller  Vi H 
AU  Scbccp  U 

T r Natural  resistance  c£  an  African  rcdent  Pracays 
natalensis  tc  rabies  infection. 

Ann  Bicrcbiol  (Faris)  127  (3) :447-53,  Apr  76. 


n 4 / C ? 

tyu; hi 

NT  (WFRTIUJKI) 


hti^f  extract  from  a teriinal  session  shews  encuqh  of  the 
es  it  a search  to  enable  the  results  presented  telcw  tc  be 
i '■oiler sto  > 1 . The  first  line,  "SS  1 /C?"  is  a prompt  from  NLH  to 

♦he  user  tc  input  either  his  first  search  statement  cr  a 
• omand  (in  the  "new  user"  format,  this  is  spelled  out 
uli'itiy,  at  very  obviously  a considerable  increase  in  cccnect 
v ime)  , The  user  then  input  a simple  term  (a  BeSP  heading) 

n ? ?s"  and  the  program  replied  that  there  were  397  citations 

! •’ p cu  t i >i  »s")  with  "rabies"  as  a keyword.  NLH  then  prompted  for 
' iiu  second  search  statement.  Cn  being  given  the  word  "f ranee", 
t indicated  that  this  had  more  than  ere  meaning  ("ilH"  ; eats 
" N i i t i meaning  Message")  and  the  user  was  asked  tc  specify  which 
required.  Cn  stating  that  it  was  reguired  both  as  a KeSK 
heading  (fifi)  and  a place  name  (FI),  ALM  found  2633C  citations. 

The  user’s  search  statement  3 indicated  that  he  required  the  set 
ft  all  citations  in  these  given  by  (1)  and  (2).  he  cculd  have 
given  this  in  response  tc  the  first  prompt  by  specifying  "rabies 
a’  ft  nee",  but  it  is  frequently  found  that  users  pre  at  tc 

input  sub-terns  cne  at  a time.  This  pattern  of  usage  will  be 
I i SC  U.Jo  ed  later. 
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Th°  p r o q r a a responded  tc  the  statement  by  indicating  that  ccly  22 
citations  eiisted  with  tctn  tetas  and,  cn  teinq  picapted  for 
Fdrch  stateaent  U,  the  user  asked  the  systea  tc  print  the  22 
citations.  In  cider  tc  save  space,  only  the  first  is  given. 

Aft-ar  the  printing  has  been  dene,  the  user  is  again  preapted  fet 
TS4  (since  a cciiard  was  qiven  rather  than  a search  stateoent). 
the  input  is  ret  a valid  ten,  the  systea  finds  "Nc  Postings". 

This  search  is  net  typical  of  the  vast  aajerity  of  searches  which 
ire  on  si ierab  1 y acre  coaplex  and  aay  take  very  »uch  longer  tiae 
'the  average  fer  a search  is  about  fifteen  ainutes)  . 

rthermore,  the  actual  search  stateaerts  aay  be  sade.  acre 
caplex,  usinq  the  "AND",  "OB"  and  "SCI"  connectives  acre  freely. 
Pindliy,  there  is  a ccaaand  "DIAGRAM"  which  asks  *L«  tc  print  cut 
he  current  state  cf  a search  as  a tree  diagcaa  and  the  users 
requested  tc  use  this  ccaaand  before  the  print  ccaaand. 
his  was  done  in  tany  cases,  but  is  net  shear  in  the  above 
r ixple. 
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4*  * rid  1 js  i'j  E r eg  i aa  £ 

T«c  programs  are  used  to  analyze  the  data  produced  ty  the  MEDLINE 
programs,  DEMD X and  MEDLINE.  These  programs  fera  part  of  the 
XFSTATS  package  (Refs.  1 and  11);  this  package  consists  cf  a 
driver  routine  which  performs  aany  functions  ccucn  to  aany  of 
the  segments  (e.g.  it  checks  that  the  datc/tiae.  tags  are  in 
ord€.*r,  irrespective  cf  the  three  possible  formats).  In  brief, 
its  operation  is  as  fellows.  It  initializes  itself  then  reads 
its  tables;  it  then  reads  and  parses  (Bef.  12)  a control  file 
specifying  the  operations  required,  their  parameters  and  ether 
control  information.  This  control  file  effectively  selects  a 
function  - for  example,  DEMUX.  The  appropriate  seqaent  is  then 
called  at  an  i ritializaticn  entry  pcint.  The  appropriate  data 
file  is  selected  and  scanned  until  the  initial  date  is  found. 
Until  the  final  date  is  found,  the  appropriate  segxent  is  called 
at  its  main  entry  pcirt  fer  each  line.  Cn  fitdinq  the  end  date 
(cr,  equivalently,  the  end  cf  file  cr,  in  rate  cases,  an 
irrecoverable  I/O  error),  the  segment  is  called  cnce  mere  to  tidy 
up.  This  is  shewn  d i aqr amm a tical 1 y in  Fig.  9.  Let  us  new 
describe  these  prcgrais  in  detail. 


U . 1 DEMUX 

The  first.,  DEMUX,  is  used  to  demultiplex  the  various 
ccnversat ions.  A number  cf  interactions  may  be  occurring  at  any 
one  time  (in  fact,  due  to  the  number  of  internal  channels  in  the 
PDP-9,  there  is  a limit  cf  feur  people  whe  can  be  interacting 
with  NI.M  through  the  F D F - 9 at  one  time)  and  each  interaction 
consists  of  the  user  tc  PEP-9  and  PDP-9  to  MM  halves  (which  are 
very  similar  after  the  loqin  is  completed).  Also,  there  ate  th* 
data  sent  tc  the  system  ccnscle  and  the  paper  tape  punch.  All 
these  interactions  are  datestamped  and  written  tc  the  tape  (cr 
other  recordinq  medium)  in  chrc nclcqical  order,  with  the  channel 
designation  added.  DEMUX  takes  this  xultiplexed  data  and 
demultiplexes  it  into  the  appropriate  streams.  Since  not  all  may 
he  required,  particularly  as  some  may  le  virtually  identical,  the 
user  may  specify  which  cf  the  four  he  requires  - user/PDP-9,  ECO 
9/NJM,  PDP-9/system  console  or  FIP-9/punch 

Furthermore,  the  program  splits  the  data  cn  various  streams, 
where  appropriate,  iDto  separate  conversations.  A conversation 
is  defined  as  would  be  expected  e. q.  on  the  PDP-9/NLM  channels, 
it  is  defined  as  that  tetween  /LOGIN  and  LOGOFF.  Since  the 
channel  designation  is  ty  now  superfluous,  it  is  removed  and 
replaced  by  a colon.  Also,  line  reconstruction  is  peifcned. 
When  the  program  sends  data  tc  tape,  it  ensures  that  the  record 
is  terminated  ty  carriage  return/1 ine-f f ed.  However,  in  seme 
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cases,  lines  ate  sent  tc  the  user  without  such  terainatcrs  (e . g . 
tbe  ">"  prcapt)  and  sc  the  PEDLINE  prcqraa  appends  a "J" 
character  to  indicate  that  it  has  added  the  terainatcrs.  The 
OEfltU  proqraa  reccnstrccts  such  part  lines  correctly  sc  that  the 
output  is  an  enact  transcript  of  the  terainal  record  with  the 
addition  of  the  datestaap.  The  output  is  preceded  by  a row  of 
signs  to  enacle  the  user  (and  the  later  BEELINE  analysis 
prog ran)  to  detect  the  start  acre  easily.  It  is  terainated  ty 
various  statistics  such  as  the  tiae  for  the  ioteracticc  and  the 
nu*ber  of  lines  sent  in  each  direction. 


4.2  N2DLINP 

The  output  of  the  EFfij*  proqraa  is  then  taken  as  input  tc  ancther 
segment.  of  the  X F ST  ATS  package  called  BEELINE  (it  is  appreciated 
that  there  is  a possibility  of  ccnfusicn  over  the  use  cf  this 
name  since  it  tew  refers  tc  three  preqraas  - the  analysis 
proqraa,  the  FDF-9  proqraa  and  the  NLB  systea;  however,  the 
■eaninq  will  be  clear  frea  the  ccntext). 

The  *1 EDL  IN  2 pregraa  eperates  in  a siailar  way  tc  r F K TJ  X and  it 
performs  its  analyses  cn  however  aany  conversations  with  which  it 
is  supplied.  Usually  this  is  a simple  concatenation  of  the  CERUX 
output  but  this  aay  te  edited  as  required  tc  select  interactions 
of  particular  interest. 

It  then  prints  cut  the  nuaber  of  sessions  enccunteced  and  the 
nuaber  of  these  where  an  interaction  with  NLW  occurred 
(designated  " nen- 1 1 i » ia  1" ) . The  sessions  are  analy?ed  in  soae 
detail  and  eighteen  parameters  evaluated.  These  are,  fer 
exaaple,  the  nuaker  cf  search  statements  per  session,  the  number 
of  postinqs  feund  per  search  statement  and  the  time  per  line  from 
NIB.  In  each  case  the  total,  mean  and  standard  deviation  ate 
printed  (altbougt  these  aay  not  be  meaningful  in  all  cases).  In 
addition,  a list  cf  search  words  for  which  r.c  pcstinqs  were  found 
and  a list  cf  ccaaands  used  (with  an  indication  of  their 
occurrence)  are  printed. 
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5.  Results 

As  explained  previously,  the  data  from  vhicb  these  results  are 
drawn  were  obtained  mainly  froir  the  one-week  experiment  early  in 
1977  since,  althcoqh  different  data  are  available,  we  decided  to 
use  only  a consistent  set.  The  data  presented  are  used  to 
indicate  the  type  ct  objective  data  which  can  be  obtained  by  the 
methods  described  in  this  document  and  should  be  ccipared  ard 
contrasted  with  the  subjective  data  which  nay  be  obtained  from 
user  reports  and  questionnaires  (Ref.  5).  Although  a relatively 
small  set  of  data  is  giver  here,  it  is  consistent  and  serves 
sufficiently  well  tc  indicate  the  facilities  which  xay  be 
provided  by  this  monitoring. 


5.1  Unsuccessf ul_ I n ter ac t ic ns 

Kxaaininq  first  the  sessions  where  no  searches  were  made  - of 
which  there  were  38  - we  find  that  there  are  eiqht  different 
reasons.  These  may  brcadly  be  split  into  twc  groups;  the  first 
is  when  t.he  program  on  the  PE  F-9  was  unable  tc  connect  tc  RIB; 
the  second  is  when  the  reason  was  due  to  the  user.  A third  cause 
was  when  the  FDE-9  crashed. 

Looking  at  the  first  group,  we  find  that  NLfl  was  really  down  (at 
least,  as  fat  as  the  FCP-9  could  determine)  a total  of  twelve 
times.  This  cause  meant  that  the  user  would  have  teen  urable  tc 
connect  directly  either  and  a similar  comment  applies  to  the 
second  cause  - "ret  trouble"  - which  was  found  cc  one  cccasicr. 
However,  the  FDF-9  miqht  detect  this  condition  even  if  the  net 
were  down  for  a very  short  period  and  it  might  be  worth  modifying 
the  program  tc  retry  if  "ret  trouble"  were  found. 

The  other  twc  reasons  in  this  qrcup  may  te  considered  to  te 
failures  of  »he  program.  The  first  (three  occasions)  was  when 
the  PDP-9  could  correct  tc  Nil*  but  was  unable  tc  leg  in.  This 
cculd  be  due  to  a ruiber  cf  reasons,  bit  the  most  likely  was  that 
the  port  was  in  such  a state  that  the  program  was  unable  tc  send 
the  requisite  commands  to  return  it  to  a suitable  state  for 
loqging  in.  It  is  possible  that  an  experienced  user  cculd 
succeed  in  logging  ir  (and  the  user  is  sc  advised)  although  cn 
one  occasion  when  the  author  attempted  this  by  hand,  it  took 
twenty  minutes  even  with  the  assistance  cf  the  relevant  manual. 
Finally,  there  were  twc  occasions  when  there  were  insufficient 
channels  available  cn  the  FEF-9  tc  enable  it  tc  attempt  the 
connection.  This  ccrditicn  is  likely  tc  be  transient  and  the 
user  could  re-try  ir  a few  minutes  (which,  in  fact,  was  dene  cc 
t.  hese  occasi  ers  ) . 
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The  second  qr  c u p cf  tea  sc  n s for  sessions  without  a search  were  1 

due  to  user  i n t e r ve  c t icn . The  nest  ccoiicn  reason  (seven  tines)  ] 

was  that  the  user  simply  qave  up  while  the  pregram  attempted  tc 
/lake  the  connect  icn.  Since  this  process  took  a relatively  short 
time  {and  we  discuss  the  question  of  tine  later),  this  tehavicus 
seems  anomalous.  Cn  feur  occasions,  the  program  logged  in  tut 
the  user  was  unable  to  supply  the  correct  password  and  was 
therefor?  disconnected. 

In  three  occasions,  the  user,  cn  being  advised  that  the  program 
had  been  unable~tc  connect  on  its  last  attenpt,  decided  net  tc 
wait  while  it  retried.  It  is  likely  that,  depending  on  the 
reason  given  by  the  PCP-9,  the  user  may  have  attempted  the 
connection  mar^Jklly,  tut  we  are  unable  to  determine  that  from  the 
information  recorded. 

Finally,  on  six  occasions,  the  EEF-9  crashed  while  attempting  tc 
connect.  On  two  cf  these,  it  appears  that  the  user  re-tried 
after  the  au t c- re s ta r t ; on  the  ethers,  cne  may  assume  that  the 
user  attempted  tc  correct  directly. 

Or  examining  the  time  taken  for  these  sessions,  we  discover  that 
the  lonqest  time  connected  to  the  FDF-9  was  under  seven  minutes 
with  a number  taking  abcut  ten  seconds  (to  be  mere  accurate,  the 
maximum  was  350  seconds,  the  minimum  eight  seccrds,  the  mean  135 
and  the  standard  deviation  18).  The  longest  sessions  were  when 
the  PJP-9  was  able  tc  connect  to  MW  tut  unable  tc  leg  in  and  it 
is  quite  clear  from  the  above  discussion  why  this  should  be  sc. 

On  the  other  hand,  in  cases  where  it  is  possible  tc  obtain 
definite  status  irfcimation  (even  if  only  that  the  PCF-9  was 
unable  to  connect  cr  its  last  attenpt),  the  sessions  were  of  the 
order  of  a minute.  From  the  author's  experience  (and  that  of 
many  oth^r  users),  this  is  very  ouch  less  than  ret  using  the  PCF- 
9 facilities,  together  with  the  considerable  advantage  cf  a clear 
status  message. 


5.2  Searches_Per f cr med 

There  were  ten  sessions  in  which  the  user  managed  tc  perform  ere 
cr  more  searches  and  we  examine  these  in  detail  in  this  section, 
rt  must  be  emphasised  that  the  statistical  significance  cf  ter 
sessions  is  lew  and  that  we  are  merely  presenting  sample  data. 
Besides  examining  parameters  of  the  searches,  we  are  also 
interested,  in  a qualitative  sense,  in  the  ease  of  using  the 
system.  One  way  in  which  this  may  be  dene  is  tc  examine  the 
number  of  ais-typings  and  ais-spellings  made.  Unfortunately,  jf 
local  editing  (i.e.  cn  the  PCF-9)  were  performed  - as  was 
extremely  likely  with  the  more  experienced  users  - this  is  net 
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visible  since  line  reconstruction  is  performed  before  the  preplan 
receives  the  lice.  h.c*evet,  if  the  user  utilizes  the  N L B editing 
facilities,  these  may  be  detected.  In  the  future,  this  local 
editing  will  be  a sore  common  procedure  with  acre  intelligent 
terminals.  For  this  reason,  the  result  cf  this  method  cf 
measurement.  is  probably  more  representative  cf  the  future  than  a 
straiqht  character  count  with  central  editing. 

In  the  searches  performed,  only  eight  uses  were  made  of  the 
character  delete  facility  and  nc  use  cf  the  line  delete. 
Occasionally  (three  times),  an  error  was  net  picked  up  fcv  the 
user  before  transmission  and  hence  the  command  (e.g.  " DIAGRRAM") 
was  re-Jected  by  NIB.  In  all  cases  of  deleting  characters,  the 
°rror  was  merely  a single  character  mistyped  (although  in  one 
case,  the  error  was  net  detected  until  the  end  cf  the  line  ard 
many  characters  bad  tc  be  retyped).  This  is  indicative  of  either 
a high  degree  of  care  or  cf  use  cf  the  UCl  editing  facilities 
and,  in  fact,  is  probably  a combination  of  both.  Cne  would 
expect  the  former  since  the  searches  appear  tc  have  teen 
performed  by  the  intermediary  and  net  by  the  requester;  since  he 
is  not  necesatily  familiar  with  the  search  terms,  it  is  likely 
that  considerable  care  will  be  taken. 

Examining  the  parameters  cf  these  interactions,  we  find  some 
considerable  variations.  These  parameters  are  summarized  in  Fig. 
5.  Some  of  the  meanings  cf  the  headings  may  net  be  completely 
clear  and  we  explain  them  in  detail  belcw. 

The  first  column  refers  tc  the  number  of  searches  performed;  if 
the  same  search  was  performed  cn  both  the  BEELINE  and  CANCEELINF 
files,  this  was  counted  as  two  searches.  The  rumber  cf  search 
statements  (SS)  refers  tc  the  actual  number,  excluding  any 
commands  which  were  qiven.  The  maximum  number  cf  search 
statements  per  search  was  twelve  and  the  average  was  about  sever. 

The  number  of  MeSfi  teres  used  averaged  about  cne  per  search 
statement;  the  fairly  lew  number  is  due  tc  the  number  cf  stench 
statements  which  censist  of,  for  example,  "1  AND  2",  i..e. 
combinations  cf  previous  search  statements. 

As  stated  earlier,  search  statements  may  cfcnsist  cf  a number  ci 
terms  (either  BeSH  terms  cr  the  number  of  a previous  search 
statement)  connected  together  with  AND,  CR  cr  ANC  NOT.  These 
were  used  fairly  often,  particularly  for  the  longer  searches.  In 
general,  mere  connectives  were  used  for  CANCERLINE  than  for 
BEDITNF  searches. 

The  heading  "Commands"  gives  the  number  cf  different  ccmmards 
qiven  (where,  fci  example,  "PRT",  "PRINT"  and  "ERINT  FULL"  would 


INDBA  TR-40  Access  tc  an  Information  Retrieval  System 


- IS  - 


be  considered  tc  te  the  sane  command) . In  qenetai,  very  few  j 

commands  were  used.  Ihere  ace  twenty-three  possible  commands,  cf  i 

which  the  highest  number  used  was  five.  The  most  ccitsoa  were,  as 

wcuLd  be  expected,  "FEINT",  "STCP"  and  "FILE"  (tc  change  ftco 

RECLINE  to  CANC FELINE  and  vice-versa).  "DIAGRAF"  was  used  fairly 

often  as  users  were  asked  to  generate  a diagram  ct  their  search 

before  printinq  the  citations,  bit  the  ether  commands  were  used 

very  rarely.  The  ones  used  were  "SUBHEADINGS",  "EXPLAIN", 

"NEIGHBOR",  "NEWS"  and  "ERASEALI",  the  ethers  being  completely 
unused.  EXPICDE,  which  is  not  strictly  a command,  was  used  cnce. 

Finally,  we  lcok  new  at  data  which  we  car  compare  with  the 
previous  year  (Ref.  1).  These  refer  to  such  parameters  as  the 
number  of  lines  and  characters  in  each  direction.  In  general, 
there  is  not  much  difference  and  such  difference  as  there  is  may 
well  be  attritutatle  tc  the  relatively  lew  nutter  cf  interactions 
monitored  here.  The  number  of  lines  received  from  NLN  averaged 

262  per  session  (previously  374)  and  the  number  cf  characters  < 

5220  (6344)  giving  an  average  number  of  characters  per  line  of  20  1 

(17).  Similar  fiqures  for  the  user’s  interactions  are  354 
( 1 2 1 R) , 34  (Ofl)  and  12  (14).  The  ratio  cf  lines  from  NLM  tc 
lines  from  the  user  is  the  sate  as  previously,  namely  eight. 
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Figure  5:  Parameters  fcr  Successful  Sessions 
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6 - Comparison  With  lest  Cf  f ice  Fcnitcring 

As  we  mentioned  ateve,  the  BFC  acnitcred  use  cf  the  dialup  lines 
during  the  one-week  experiment  we  conducted.  In  this  section,  we 
discuss  the  results  cf  their  mcnitcring  and,  where  applicatle,  we 
ccspare  these  results  with  those  which  we  obtained. 

The  BFO  aonitcrirq  consists  cf  noting  when  each  call  is  node  and 
broken.  This  is  then  analyzed  and  vaticus  results  tabulated.  he 
now  describe  the  results  which  are  available  anc  the  values  cf 
the  various  paraaetexs. 

First,  the  entire  data  for  one  day  is  analyzed  and  the  busiest 
heur  noted  and  the  data  for  this  hour  printed.  This  is  dene  fer 
twe  parameters.  The  first  is  the  port  usage  (erlangs)  and  the 
second  the  calling  frequency  (number  cf  calls).  In  the  fener 
case,  there  is  little  correlation  between  the  results  for  the 
various  days.  In  the  earlier  part  of  the  week,  the  tusy  heue  was 
in  the  afternoon  (1745  to  1845  on  Tuesday)  while  at  the  end,  it 
was  in  the  morning  (1115  to  1215  cn  Friday).  As  fat  as  the 
frequency  of  calls,  the  tusy  hour  correlates  well  with  that 
mentioned  abeve  cr  three  days,  tut  does  not  cn  twe  (Wednesday  and 
Friday).  As  we  dc  net  have  the  full  results,  but  only  the  busy 
hours,  it  is  difficult  tc  see  why  this  cccurred. 

The  same  parameters  (erlangs  and  call  frequencies)  are  alsc 
calculated  fer  a number  of  periods.  These  are  the  peak  rate 
charge  (0900  to  13C0),  the  standard  rate  charge  (0800  to  09CC  and 
1 3C0  to  1800),  the  daytime  (0PCC  tc  1800),  night  (1800  tc  C8CC) 
and  finally,  the  24  hour  period. 

The  correlaticn  between  the  calling  rates  and  callinq  frequencies 
is  much  clearer  in  these  periods.  It  is  worthy  cf  note  that  the 
values  on  Tuesday  mornings  are  r.cticeably  lever  than  cn  other 
mornings  (by  morning,  we  are  considering  the  peak  rate  time)  ard 
this  is  explicable  by  the  fact  that  KLP  is  unavailable  on  Tuesday 
merninqs  and  hence  any  line  usace  is  due  tc  ether  users  cf 
ARPANET.  Alsc,  the  values  cf  the  parameters  cn  Friday  night  is 
much  lower  than  cn  ether  nights,  as  might  be  expected,  tut  is 
compensated  fer  by  at  increased  tsage  during  the  afternoon. 

A similar  pattern  is  noticed  fer  the  average  call  durations. 
This  is  very  significantly  lower  cn  Tuesday  aerring  and  Friday 
night;  this  implies  that  the  length  cf  calls  for  NLP  users  is 
lcnqet  than  fer  ethers. 

Let  us  now  compare  these  results  with  those  we  have  obtained. 
First,  it  should  be  Bade  clear  that  we  are,  in  fact,  measuring 
slightly  different  quantities  and  that,  in  order  tc  sake  a 
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comparison  in  a renter  ct  cases,  it  is  recessaty  tc  exercise 
-judgement  which  nay  tet  always  te  valid.  Tc  give  a simple 
example,  a user  could  sake  a number  cf  attempts  tc  connect  tc  a 
Host  durinq  one  telephcre  call.  The  EEC  mcnitcrinq  would  note 
this  as  one  call  whereas  CUES  would  ncte  it  as  a nuiter  cf 
attempts  to  ccnnect.  The  output  frens  CUES  would  shew  this  as  the 
same  user  (hopefully  he  would  net  change  his  user  case)  cc  the 
same  port  and  hence  it  wculd  he  reasonable  tc  assume  that  it  was 
only  one  telephone  call.  However,  this  is  net  necessarily  the 
case  and  it  is  worth  remembering  that  we  and  the  EFC  are,  in 
fact,  leasurinq  slightly  different  data.  Another  problem  is  that 
we  did  not  measure  fer  the  entire  week  since  the  computer  was 
needed  for  ether  purposes  cn  seme  occasicrs  and  hence  there  ate 
times  when  we  are  unable  tc  validate  the  data.  Furthermore,  the 
PD  P-9  crashed  cc  a number  of  occasions  and  there  is  ctvicusly  a 
less  of  data  in  these  cases. 

However,  with  these  provisos,  there  is  a reasonable  correlation 
between  the  data  as  measured  ty  the  EEC  and  cutselves,  except 
that,  in  the  case  cf  the  number  ct  calls  made,  cur  figures  are 
noticeably  lower  than  those  recorded  ty  the  EFC.  This  nay  well 
be  due  to  calls  teing  made  (for  example,  wrong  numbers)  which 
were  not  intercepted  by  CUES.  it  is  werth  noting  that  the 
average  call  duraticr  as  measured  by  the  EFC  correlates  well  with, 
the  average  cf  these  shewn  in  the  table  above,  although  with  such 
a relatively  small  number  of  data,  little  significance  may  te 
placed  on  this. 
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7.  Conclusions 


Initially,  the  reason  for  i m p lemen t inq  the  cc»plex  systea 
described  in  this  Eepcrt  was  tc  overcome  the  problems  cf 
connecting  tc  NLP,  that  is,  tc  perform  soae  cf  the  functions  cf  a 
network  access  machine.  Towards  the  end  cf  the  project,  it  was 
decided  to  extend  the  facilities  to  these  cf  a network 
measurement  ira chine  in  erder  tc  deternine  those  facilities  which 
could  be  provided  easily  ty  such  a systea.  Since  many  cf  the 
mcnitorinq  facilities  wculd  have  been  provided  ty  a suitable  Host 
system  (but  were  net  provided  ty  it  was  decided  net  tc 
expend  much  effort  since  the  British  library  had  decided  to 
implement  the  EIAISE  systea  on  which  such  monitoring  cculd  te 
dene.  However,  this  Report  has  shewn  scae  sample  measurements  to 
indicate  those  which  can  easily  he  performed.  It  Bust  te 
emphasised  that  the  data  shown  here  are  objective  and  should  te 
considered  in  conjunction  with  the  subjective  data  obtained  frea 
questionnaires  arc  sisilar  methods  (Ref.  5). 

Our  conclusions  may  te  broken  down  intc  twe  areas.  First,  there 
are  conclusicns  related  to  the  use  cf  the  NL M system  ard  these 
must  te  considered  ir  ccnjuncticn  with  the  project  reports  (e.g. 
Pef.  5).  Secondly,  we  must  consider  the  conclusions  with  regard 
tc  the  use  of  a mediating  system  ("Network  Access  Machine")  such 
as  the  PDP -9 . 

It  is  clear  from  the  results  of  this  survey  and  frem  Ref.  5 that 
most  searches  were  carried  cut  ty  the  intermediary  whe  should  te 
relatively  experienced  in  use  of  the  system  and  hence  a lew 
number  of  errors  ard  a high  data  throughput  are  tc  be  expected. 
This  is  borne  out  ty  the  results. 

However,  perhaps  the  most  interesting  statistic,  is  the  relative 
paucity  of  the  eexmand  set  used.  Whether  this  was  due  to  lack  cf 
knowledge  of  the  effect  of  the  commands  or  the  fact  that  the 
it'ethcd  of  use  cf  the  systea  did  net  require  use  of  the  others 
cannot  be  determined.  Another  significant  fact  was  the  relative 
simplicity  cf  the  search  statements  (i.e.  the  low  use  of 
connectives).  This  may  well  have  teen  due  tc  the  ease  cf  shewirg 
the  search  tc  the  end-user,  broken  dewn  in  this  way. 

It  is  clear  from  comments  from  users  that  the  FCF-9  greatly 
simplified  access  tc  N 1 M.  This  obviously  wculd  net  te  true  ir. 
the  case  where  the  Host  were  accessible  in  a mere  reliable  way 
which  would  enable  users  to  access  it  easily.  Bcwever,  certain 
facilities  previded  ty  the  PDP-5  wculd  be  cf  considerable  use, 
even  in  this  case  (e.g.  access  to  local  time  and  ccnr.ect  ti»e) 
and,  if  there  were  mere  than  one  computer  tc  te  accessed,  the 
PDP-9  could  perform  the  functions  cf  a NAM  and  give  the  user  a 
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unified  method  ct  access  to  the  various  machines.  In  addition  tc 
the  ease  of  use,  the  provision  of  local  editing  (and,  pcssitly, 
other  local  functicns)  shculd  reduce  the  network  traffic  (and 
hence  the  cost)  . 

! 

> In  addition  to  the  network  access  facilities,  the  PCP-S  provides 
monitoring  facilities.  This  report  has  shewn  hew  the  PCE-9  has 

> teen  able  to  evaluate  many  aspects  of  the  interaction.  Ir  scie 
cases,  this  would  duplicate  monitoring  performed  at  MR;  in 
others,  specific  parameters  could  te  examined. 

■ Thus  the  project  las  shewn  the  value  cf  ptevidinq  a mediating 

computer  for  such  access,  allcwing  totb  access  and  mcnitoring 
functions.  Many  prcfclems  were  encountered  with  the  development 
of  this  system,  beth  with  the  use  of  magnetic  tape  and  the 
interface  to  ARPANET.  At  the  end  cf  the  project,  tie  former  had 
been  overcome  and  the  latter  significantly  reduced.  There  were  a 
number  of  developments  which  had  teen  considered  tut  net 
implemented  (fer  eiample  frea  kncwledqe  cf  the  time  cf  day,  the 
time  of  access  and  the  place  from  which  access  ere  Bade,  the 
telephone  cost  cculd  be  calculated)  and  these  would  te  of  use 
were  such  a system  to  te  implemented  for  a production 

environment. 
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APPENDIX  I:  "Hcw_tc_ Access_PEDII hE_jia_ AEFiNEI” 

This  Appendix  reproduces  the  text  cf  a Note  which  was  distributed 
tc  all  authorised  users  of  tie  NLM  system  via  the  UCL  node  cf 
ARPANET.  Although  it  is,  tc  a certain  extent,  a repetition  of 
natter  already  mentioned  in  the  main  text,  it  was  thought 
worthwhile  tc  reproduce  it  in  its  entirety.  The  only 
modification  has  teen  tc  remove  any  confidential  irtcmaticn  such 
as  the  TIP  telephone  ruofcer. 
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ABSTRACT 

This  Note  qives  a brief  description  of  how  tc  access  (ItELINF  via 
the  IJCL  node  cf  tte  A R P A Computer  Network. 


Dept,  cf  Statistics  and  Computer  Science 
University  College  Lcndcn 
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and  is  only  fcr  use  by  authorised  AFPA/HFELINE  users 
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1 . Introduct  icn 


This  Not?  qives  a brief  description  cf  ho*  tc  access  HEEIINE  via 
»he  'JCL  node  cf  the  ARPA  computer  network  and  indicates  action  to 
te  taicen  in  the  event  of  faults.  It  dees  not  give  any 
information  cn  the  use  cf  NEDLI NE  ; fee  this,  please  see  Ref . 1. 
A "facts  card"  ccctaining  a summary  of  the  ieferaatien  in  this 
Ncte  is  also  availatle  (Ref.  2). 

The  description  of  the  method  of  access  is  given  step-fcy-step  and 
it  is  hoped  that  all  the  common  errors  are  noted  with  each  step. 
However,  for  sere  exctic  errors,  there  is  a short  section  on 
errors  in  qenetal.  The  first  part  of  this  Note  covers  the 
conventional  method  cf  access,  namely  tc  connect  a terminal 
attached  to  the  Lcndon-TIP,  usually  via  the  switched  telephone 
network,  to  a pseudc-terminal  cn  the  National  Euteau  cf  Standards 
TIP.  However,  we  have  developed  a program  which  runs  or  a PDP-9 
at  University  Cclleqe  which  automates  the  LCGIN  procedure  and 
this  is  also  described. 


2.  lilS.Communica  tic  ns_  system 

The  ARPA  network  is  a heteroqenecus,  packet-switched,  distributed 
computet  network  which  has  ever  50  nodes,  mainly  in  the 
continental  USA,  connected  by  wideband  leased  telephcre  lines 
(typically  50  Kbps).  There  are  two  satellite  links  on  the 
network,  Hawaii  ard  Norway.  Thus  the  user  accessirq  PFC13NE  gees 
via  London,  Norway  acd  Washington.  In  the  event  of  a lire 
failure  between  Lcndcn  and  Washington,  there  is,  at  present,  the 
possibility  cf  messages  being  re-routed  via  another  satellite 
link.  This  gees  from  the  Lcndcr-TIF  to  a SINF  (Satellite  INF)  at 
c.ccnhilly,  Cornwall  and  thence  tc  Washington.  However,  this  link 
is,  in  fact,  part  cf  a satellite  network  and  will  only  provide  an 
alternate  route  tc  the  NCB3AF  line  for  the  next  few  months. 

Tne  (1CL  node  of  the  ARPANET  consists  of  a TIF  (Terminal  Interlace 
Messaqe  Processor,  a modified  Honeywell  316  computer)  whicu  is 
connected  to  three  "host"  computers  and  can  handle  up  tc  63 
teletype  lines.  It  is  currently  connected  tc  two  ECP-9s  and  one 
PEF-11/35  computer  at  UCL.  The  first  FCF-9  (Host  42)  is  also 
connected  tc  the  Rutherford  Laboratory  ( R L ) 36C/195;  the  second 
will  be  described  belcw  (Host  1C6).  The  FCF-11  (Host  234)  acts 
as  a gateway  tc  a satellite  network.  The  network  address  cf  the 
TIP  is  Host  IIC.  Cn  the  TIP,  we  have  dial-up  ports  at  3CC/3CC 
bps  and  75/12C0  bps  (input/output). 

For  more  details  cf  the  UCI  node,  reference  is  made  tc  (3). 
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3 . Access,  fl  ll  I RE 

(i)  Dial  the  CCI.  TIP  (Cl-xu  mt)  . Ycu  should  obtain  a 
carrier  signal.  If  the  'phene  rings,  wait  and  ycu  will  get 

» either  a recorded  message  explaining  why  (usually  the  line  tc 

the  USA  is  dewn;  possibly  because  all  ports  are  in  use)  cr 

■ soieone  at  UCI  will  answer  it. 

(ii)  Turr  the  acdei  tc  TATA"  and  type  capital-E  cnce  cr 
whatever  ether  character  ycu  have  been  told  by  UCL  staff 
(since  the  character  depends  on  the  terminal  type;  west  just 
require  the  E).  The  TIP  should  reply: 

1CNDCN  TIP  371  »:  7 C 

where  the  first  nu»ber  is  the  TIF  system  version  ruaber  acd 
the  second  is  the  pert  number. 

If  you  qet  unintelligible  characters  cut,  it  leans  that  the 
TIP  has  made  a n i stake  in  deducinq  the  type  of  terminal  ycu 

are  using.  This  can  often  te  caused  by  ncise  cn  the  line  cr 

by  your  typing  a wrenq  initial  character.  If  ycu  have  an 
acoustic  coupler  (e.q.  a Miniport),  the  r.cise  of  shutting  the 
lid  is  usually  encuqh  to  contuse  the  TIP.  If  sc,  press  the 
BREAK  key  and  type  the  E again.  If  this  dees  not  work,  hang 
up  and  try  again.  If  there  is  no  response  at  all,  check  your 
terminal  - it  may  be  in  ICCAI  mede  ! 

(iii)  If  the  HRCCN-TIF  mcnitcrinq  service  is  not  operating 
(see  Section  *i  if  it  is),  type  the  following  sequence  of 
instr ucticns : 


iM 

147 

connect  tc  NES  TIP 

F 

s 

134CCCC  3 

set  receive  sccket  number 

as 

T 

s 

114rCC02 

set  send  sccket  number 

<i  Z 

L 

set  mode  (echc  local) 

i? 

Flush  any  characters  in  tuffer 

itP 

H 

Cpen  both  halves  of  connection 

The 

tt  p 

should  give 

nc  responses  until  the  end  when  it  should 

type 

: 

• • • 

CFEN  T 
CPF  h b 


This  may  sometimes  te  replaced  by: 

C P E a T R 
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or  -just 


CFEh 


The  differences  are  due  to  the  timing  cf  the  cjecirc  cf  the 
transnit  and  receive  sides  cf  the  ccnnecticn.  If  it  either 
does  nothing  cr  types  CLCSEC,  there  is  an  errcr;  either  the 
socket  you  have  chosen  is  already  beinq  used  or  it  is  not 
connected  to  (ilP.  If  it  does  nothing  for,  say,  half  a 
■inute,  type  SC  and  then  try  again  with  a different  socket. 

The  "1 14"  in  the  sccket  cumber  (b.P.  It  SCST  be  the  same 
number  for  the  receive  and  send  halves  cf  the  ccnnecticn)  say 
be  replaced  ty  136,  140,  142  or  144.  The  twc  lever  nuarets 

operate  at  1C  characters  pet  second,  the  ether  three  at  30 
cps  and  it  is  advisable  to  use  ere  operating  at  tte 
appropriate  speed  for  ycut  terminal  if  possible.  If  this  is 
net.  possible,  using  a 30  cps  socket  with  a 10  cps  terminal 
can  lead  tc  less  cf  characters  and  other  subsequent  errors. 
However,  if  it  is  fcun^  that  characters  are  lest  usirg  a 30 
cps  socket,  this  should  te  ctviated  using  cne  at  1C  cps. 

(iv)  The  system  at  A L 1 , IBf's  TCAh  will  then  type: 

PLEASE  EATEB  /LOGIN 

Do  as  it  says,  type  /LOGIN  (N.E.  including  the  slash), 
followed  ty  a carriage  returr  and  the  systee  will  prompt  ycu 
for  your  userid  which  should  then  te  typed.  The  system  will 
then  say  HELLO  F 80 1 ELHILL  3. 

If  the  system  persists  in  repeating  the  above  message,  either 
completely  cr  partially,  type 

3 E L 


followed  r y twc  carriage  returns,  then  proceed  as  above, 

(v)  At  the  end  cf  the  session,  type: 

" S T C F " 


(N.B.  Include  the  inverted  commas).  The  preqrair  will  ask  ycu 
to  enter  an  <2  sign  for  every  "intellectual"  search.  however, 
this  is  the  TIP's  attention  character  and  sc,  fer  the  TIE  to 
transmit  cne  3,  ycu  must  type  a pair  cf  thei. 

(vi)  When  TSC  has  logged  ycu  eff,  type 
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2C 

to  close  the  connection  tc  US  (the  7IF  should  reply  CICSED 
cr  sinilar),  then  hacq  up  yen  phone. 


4.  Errors 

There  are  a number  of  faults  that  can  occur  sc  the  procedure  is 
net  as  simple  as  that  outlined  above  and  it  is  difficult  to 
indicate  the  complete  range  of  possibilities.  In  general,  the 
solution  to  any  problem  is  tc  try  again,  frea  the  previous  step 
if  possible.  For  example,  the  connection  nay  suddenly  close.  Ir 
this  case,  re-ccnrect  tc  the  sane  socket  and  continue  exactly 
where  you  left  off  (although  you  might  get  a spurious  message 
saying  that  there  are  nc  postings  for  the  keywords  CFEN  and 
CICSED)  . 

The  only  other  relatively  con  men  protlem  is  that  the  correction 
may  go  down  while  you  are  connected.  This  will  be  indicated  by  a 

HCST  NCI  BE SFC  NDI NG 
or  NET  TRCUELE 

messaqe.  In  that  case,  the  scluticn  is  tc  try  again  later, 
although  you  will  be  tilled  for  an  extra  15  minutes  connect  time 
which  you  did  ret  us»e.  however  this  is  unlikely  as  cur  lire 
availability  is  aicund  9R  - 99*. 


5 . T he_ LC NDC Kj T I J_ fc r i t c r i ng_Se tv i ce 

Part  of  the  research  cf  the  IhEFA  gtcup  is  concerned  with 
monitoring  of  AEFANFT  usaqe  and  this  is  dene  (in  part)  by  means 
of  a program  running  ir  cur  second  FEF-9 . This  program  is  net 
run  all  the  time,  but  is  usually  running  in  the  mernirqs. 

The  program  works  in  the  following  manner.  Vi  her  you  dial  up  the 
TIP,  the  pert  tc  which  you  are  attached  is  in  a state  known  as 
"hunting",  that  is,  it  is  waiting  to  find  cut  the  speed  ct  ycur 
terminal.  When  ycu  type  the  capital  E,  it  gees  into  a mode  whicn 
allows  another  user  tc  be  connected  to  ycu  and  this  is  what  the 
PEP-9  does.  In  fact,  it  attempts  tc  make  the  connection  every 
twe  seconds  and  fails  if  ycur  port  is  in  hunting  mode.  fcher  it 
connects  to  ycu,  it  asks  questions  (see  belcw)  , then  disconnects 
and  allows  ycu  to  carry  on  in  ycur  normal  way.  It  attempts  tc 
reconnect  tc  ycu  after  20  seconds  and  cannot  if  ycu  have  either 
put  the  phone  dewr  cr  have  connected  tc  the  host  you  want.  It 
then  tries  tc  ccnrect  tc  you  at  two  second  intervals  urtil  it  car 
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dc  so,  then  it  repeats  the  questions  (slightly  modified). 

When  you  first  attempt  tc  log  in  tc  the  10NECN-TIP,  the  questions 
you  are  asked  are  your  surname,  your  TIE  password  and  the  Bost 
you  wish  to  access.  Ihe  reason  for  your  surname  is  that  if 
anythinq  goes  wrong,  we  knew  who  to  get  in  tcuch  with.  PLEASE 
put  your  real  surname,  although  this  is  net  checked  at  the 
moment.  You  will  te  allcwed  one  wteng  attempt  at  the  HF 
password,  then  you  will  be  disccnnected.  Fcr  the  Best,  either 
147  or  MEDLINE  will  te  accepted.  When  the  questions  are  asked 
the  second  time  (after  you  disconnect  from  NIH),  ycu  will  cnly  te 
asked  the  number  cf  the  neit  Host  you  wish  tc  access. 

Tc  save  time,  when  asked  fcr  your  surname,  ycu  may  enter  ycur 
surname,  TIP  passwetd  and  Hcst  number,  separated  by  'slash* 
characters  e.g. 

SUFNABE  > STCKES/UCL/  147 


H . The__MEDLI  NJ_  F regr  am_  at_  UCL 

As  can  be  seen  frem  the  ateve  description,  it  is  net  easy  tc 
connect,  to  NLM  using  the  standard  procedure,  due  tc  the  fact  that 
NLfl  is  not  connected  tc  ARPANET  in  the  usual  manner.  Alsc,  in 
the  case  of  any  problems,  it  is  very  difficult  tc  get  accurate 
status  informaticr. 

Tc  overcome  these  problems,  we  have  developed  another  program 
running  on  cur  PEP-S  which  connects  the  user  tc  BECIINE  easily, 
selects  a suitable  IE  and  gives  specific  status  messages,  as  far 
as  it  is  able.  Alsc,  the  method  of  accessing  the  program  is  tc 
simply  state  that  cne  wishes  to  use  BEELINE  cr  Hcst  147  tc  the 
mcnitorinq  program  described  above. 

The  program  keeps  up-tc-date  status  information  about  fcEELINE 
either  by  remembering  the  status  of  the  last  user  tc  te  connected 
or,  if  there  are  rc  users,  by  polling  the  ports  every  five 
minutes.  When  answerinq  to  the  mcnitcring  program  that  cr.e 
wishes  to  use  MEELINE,  the  program  is  called  and  states  the  last 
known  status.  If  PEELINF  was  available,  it  attempts  tc  make  the 
connection,  trying  all  five  ports  in  turn.  If  successful  (and  if 
it  finds  a pert  in  a peculiar  state,  it  attempts  tc  correct 
this) , it  asks  the  user  if  he  wishes  tc  cheese  an  ident.  If  not 
(denoted  by  cartiaqe  return),  it  will  cheese  cne  that  is  net 
already  in  use  ar.d  tell  the  user  tc  which  pert  he  is  connected 
and  the  ID  he  is  using.  The  prograa  is  then  net  seer  by  the 
user,  except  that  it  modifies  seme  cf  the  replies  from  NLB, 
specifically  deleting  the  prompt  FROG:  and  replacing  the  prompt 
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OSER:  by  the  mere  conventional  >.  Also,  unseen  ty  the  user,  the 
program  is  performing  certain  monitoring  functions. 

A typical  scenario  is  shown  in  Appendix  1. 

There  are  a number  of  useful  commands  which  may  he  typed  at  ary 
time  while  the  UCL  MEDIINE  program  is  running.  These  commands 
are  intercepted  ty  the  FDE-9  anc  not  sent  tc  NLH  and  thus  car 
even  be  seDt  when  NLM  is  awaiting  an  answer  from  the  terminal 
There  are  two  sets  cf  commands;  the  first  start  with  the 
character  and  are  dealt  with  ty  the  FDF-9  network  software. 
These  are  used  tc  get  help  information  about  the  system  and 
status  information  about  the  FDP-9.  Currently,  there  are  two 
such  commands: 

*H  XXX, YYY  Help  information 

ts  Status  information 

In  the  case  cf  the  X P command,  the  XXX  is  a filename  (currently 
the  names  are  GATEBAY  and  PECLINE;  only  the  first  three 
characters  need  be  typed).  If  tbe  ' , Y Y Y ' is  emitted,  a list  of 
the  headings  of  the  file  is  typed.  These  headings  are  then  used 
as  the  ' Y Y Y * . For  example,  if  *H  HE D is  typed,  one  cf  the 
headings  is  1 Features. . . ' and  to  obtain  this  information,  tbe 
command  M E C , E E A should  be  typed. 

The  second  set  cf  commands  start  with  the  * A * sign  and  are  dealt 
with  by  the  PEDLIAE  program.  There  are  currently  five  cf  them: 


#C 

Print  time  legged  in 

# (1 

Set  up  initial  message 

IS 

Print  status  information 

*T 

Print  current  date  and  time 

#X 

Cancel  initial  message 

The  *H  and  #X  commands  bus  t_ on  l_y_  b e_  use d_by DC  L staff and the 

Cancer line_£rcjec_t  office. 


7 . Sending_a nd_Pecei ving_ A I L 

In  a project  such  as  this,  there  are  significant  problems 
communicating  with  many  users  quickly.  Furthermore,  if  it  is 
necessary  tc  give  technical  information,  the  telephone  is  net  ar 
ideal  medium.  Therefore,  we  have  set  up  a set  cf  files-*  on  * the 
I S I PD P-10  which  users  may  interrogate  cfteD  and  which  are 
updated  regularly  by  the  author.  Conversely  users  may  append 
aessaqes  to  a similar  file.  To  read  tbe  MAIL  file,  the  following 
should  be  typed  (after  having  given  86  as  the  Host  if  the 
acnitoring  program  is  running): 
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dC  86 
1 oq  i n 
asq 
ha 
t 3 

q 

LCGC 

dc 


uk  in*  <space> 

tc  type  all  headings 

to  type  message  3 (for  exasple) 

tc  exit 

log  out  from  IS1 
Close  the  connection 


In  the  above,  <space>  leans  press  the  space  bar.  All  the  system 
prompts  have  teen  removed,  although,  when  using  the  system,  it 
should  be  fairly  cbvicus  where  tc  type  the  appropriate  commands., 


Tc  send  messages,  a similar  procedure  is  needed: 


dO  86 

loqin  uk  im  <space> 

snd  asg 

KIRSTBIK 

AVSddLONtCN 

Test  message 

ATTN:  AV£ 

This  is  a test  message 

<ctrl-Z>  i.e.  press  CCNTBCL  and  2 

LCGC 

dc 


« 


1 


i 


Obviously,  receiving  and  sending  of  xessages  say  te  combined. 
Whenever  one  receives  the  S preirpt  from  IS1,  cne  can  gc  irtc  the 
SNDHSG  or  the  NSG  subsystems.  The  procedure  described  atove  is 
extremely  brief  ard  is  qiven  in  considerably  mere  detail  in  the 
appropriate  User  Nctice. 
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A «£G»dix_ 1 A_ Tyj jca  l_Sce narjc 

This  Appendix  s fccvs  a typical  interaction  with  the  LCKECN-TIF 
mcnitorinq  proqtan,  including  exanining  KAIL  and  sending  a 
message.  Also,  this  has  been  slightly  edited  tc  fit  the  page 
1 a yo  ut . 


LCNDCN-TIP  MCNITCF1 KG  SERVICE 

SURNAME  > STOKES 
TIP  PASSWORD  > 

UCL 

HCST  NUMBER  > 147 

WHEN  I LAST  ICCKfC  A CCUPIP  OF  FINDTES  AGO,  BEEIINE  WAS  AVA1LAEIF 
TERMINAL  (FAST  CF  SICK)  >£lo« 

PLEASE  WATT  WHILE  I TFT  TC  CONNECT  YCU 

TRYING  PORT  # 1 3 4 
IC  > 

YCU  ARE  NOW  CONNECTEC  TC  PORT  #134  AT  HECLINE  AS  USER  NLLC2 
NLM  PASSWORD  > 

HELLC  FROM  EIHIIL3. 


GCOD-EY  E ! 

Sc 

CLCSEC 
CEEN  R 
OEEN  T 

LCNDON-TIP  BCKITC  FIKG  SERVICE. 

NEXT  HOST  N U BEE  R CE  RING  CEE  NCW  > 86 

OK  - BYE 

CLOSED 

4C  86 
Tr  yinq. . . 

Open 
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ISI-TKNKX  1.33.3,  ISI-SYSTFH-A  FJEC  1.53.7 
ilCGlN  UK  XXXX 

JOS  25  ON  TTY2  12-EEC-76  C7:30 
PREVIOUS  LOGIN:  13-CEC-76  07:1C 

TENEX  WILL  GC  DCfcN  T NO  12-16-76  220C  III  PFI  12-17-76  0500 
PGR  PREVENTIVE  MAINTENANCE 
YOU  HAVE  NEW  NAIL 

«MSG 

MSG  --  Version  cf  1 April  1976 
Type  ? for  help,  ? I for  news 

last  read:  30-JL' ti-76  05:23:31;  58  usqs,  27  disk  pages 
You  have  old  messages  which  ate  'Net  Exaxined* 


<-type  alL 

1 7 NOV  1976  KIRSTEIN  Medline  Mesages 

2 11  NOV  1976  K IFSTEIN  at  SRI-AI  Mere  BE  CLINE  Prctlems 

< - t y p e 2 

Mail  from  SR  I - A I icvd  at  17-NCV-76  C438-FDT 

Date:  17  NOV  1976  044C  EOT 

Prom:  KIRSTEIN  at  SRI-AI 

Subject:  More  ME  C 1 1 N E Erotlems 

Tc:  ukatlSI 

cc:  avsatlCNCCN 

ATTN:  H E D L I N E 


Adrian 


< - q u i t 

Warning:  Some  Messages  are  'Not  Examined'  (Confirm)  Yes 
Gccd  tye 
SS  ND  MSG 

Tc  (?  for  help):  KIBSTEIN5ISI 

cc  (?  for  help):  avsalONECN 

Subject:  Test  Message 

Message  (?  fer  help): 

ATTN:  AVS 

This  is  a test  message 

I 2 
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Q,S,?, carriage-return: 

kir stein  at  I S I - - c k 
a us  at  LONDON  --  ck 

Til  COG 

KILLED  JOB  ?r,  USER  CK,  ACCT  INET-UK,  IT  ¥ 2,  AT  12/13/"/fc  C7  U 6 
OSED  0:0:  1 «5  IN  C:  16:03 
i C 

CLOSED 
CFEN  R 
OEEN  T 

I.  GN  DON-TIP  HCNITC  F 1NG  SERVICE 
NEXT  HOST  NBNEEF  CF  F I N C-  CEF  NON  > 


(User  then  rang  cff) 


T hi:  various  prcgrans  used  in  the  atcve  exaaples  are  liable  to 
change  at  short  notice.  However,  all  users  will  be  notified  via 
the  NS<?  systes  of  such  changes  and,  as  far  as  possible,  they  will 
t c r«ade  self-explanatory.  In  case  cf  any  prctlens,  type  a 
question  mark  and  ycu  will  te  given  whatever  cn-line  help  is 
a v a i 1 a b 1 e . 
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* f^endix  2: 

0 1-xxx  xxxx 

01-3^7  6768 
01-387  7050 
0 1-337  7050 
01-959  6665 


Ose J ul_Te  le^bc  r>€_  liujte  ts 

TIE  Telephone  runlet 

TIF  Coapuiec  Fccu  (direct  1 ne) 

* 337  A * Stokes  (rcci) 

* 817  " (computer  room) 

" (hone) 
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fcf Egndix_ 3i_ Sgae_ Csef ul_TI F_Cob Bands 

There  are  a few  extra  TIP  ccnuands  which  say  te  cf  seme  use  in 
certain  circuits ta nces.  The  following  is  a short  list.  In  all 
cases,  the  full  ccmraVi  is  shewn,  but  only  the  fiist  character  of 
each  word  need  by  typed. 

SProtocol  Tc  Transmit  Open  the  transmit  half  cf  the  connection 

iltotocol  Tc  Receive  Open  the  receive  half  cf  the  connection 

These  twe  commands  nay  te  cf  scue  use  in 
the  case  where  the  NES  TIE  sends  a message 
such  as  'Rost  troke  the  connection  Open 
T*.  The  csual  S E E command  is  simply  the 
combination  of  these  twe  ccBoancs. 

iFlush  Flush  all  the  characters  in  the  TIP's 

tuffer.  This  performs  a very  crude  form 
cf  editing,  but  is  of  little  use  since  the 
user  is  net  aware  ct  which  characters  are 
still  in  the  TIE'S  buffer.  It  say  te  cf 
seme  use  in  combination  with  the  next 
command. 

^Transmit  On  Linefeed  Transmit  tc  MW  at  the  end  cf  each  line. 

This  command  dees  net  in  fact  do  what  it 
appears.  It  tells  the  TIP  tc  transmit  at 
the  end  cf  each  line  if_2t_can_dc_so.  If 
it  needs  to  transmit  before,  it  will  do 
so.  This  command  cuts  down  the  overheads 
in  the  network  slightly. 

iEcho  Local  The  usual  echo  state.  The  terminal 

should  te  in  full  duplex  and  the 
characters  printed  are,  in  fact,  echoed 
freir  the  TIE. 

SEcho  None  The  opposite  tc  aE  L.  The  TIP  echoing  is 

switched  off  and  the  cnly  way  to  see  what 
is  being  typed  is  tc  put  tfce  terminal  ir 
HALF-DUPLEX  raede.  These  twe  commands 
together  may  be  useful  ir  the  case  cf  the 
terminal  printing  corrupt  characters.  Ey 
using  them,  it  is  possible  tc  determine 
whether  the  problem  is  in  the  transmit  cc 
the  receive  side. 

SReset  Resets  tte  terminal  tc  the  state  it  was 

in  after  dialling  up  the  TIE  tut  before 
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typing  tte  E.  Therefore,  the  usual  next 
step  to  this  co««and  is  tc  type  a capital 
E (or  vihatever  the  appropriate  character 
is  for  ycur  teriinal). 
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APPENDIX  II:  Saicle  Hcnitcricq  Crtcut 


70  OCT  76  15  C6  C9.1*<  1 BEDLINE  PROGRAM  VERSION  2.11 

25  OCT  76  15  C6  47.7«<  05HJL  ICF  147 

29  OCT  76  15  06  47.8*<  05HJL  1CF  147 

29  OCT  76  15  C6  4E.2E<  WHEN  I IAST  LCCKED  A FEW  fi INDIES  AGO, I 

29  OCT  76  15  06  48.4E<  RECLINE  WAS  AVAI1AELE 

29  OCT  76  15  C6  48.8E<  TERMINAL  (FAST  CB  SLCW)  >J 

29  OCT  76  15  C6  51.8E>  f 

29  OCT  76  15  C6  51.9E< 

29  OCT  76  15  06  52.0E<  PLEASE  WAIT  WHILE  I TRY  TO  CONNECT  YCO... 
29  OCT  76  15  C6  5 2.  1E< 

29  OCT  76  15  06  52.9*<  TRYING  FCBT  *144 

29  OCT  76  15  C6  52.CE<  TRYING  FCRT  *144 

29  OCT  76  15  07  C5.1C<  /LCGIN 

29  OCT  76  15  C7  C6.20  /LOGIN 

29  OCT  76  15  07  C8.30 

29  OCT  76  15  C7  C5.3C> 
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ACECNYBS 


A SPA 

PL 

BIL 

BIRD 

bps 

CALC 

HEE 

IBP 

INDRA 

rsi 

MEDLINE 

n ah 
NES 
NLH 
neb 

PSTN 
R l 

RSRE 

SIMP 
STEIN 
TIP 
tJCL 
DC  LA 


Advanced  Research  Projects  Agency 
Eritish  Litrary 

Eritish  Litrary,  Lending  Eivisicn 

British  library.  Research  and  Development  Dept. 

Eits  per  second 

Cciputer  Aided  Design  Centre  (Cambridge) 

High  Enerqy  Physics 
Interface  Message  Processor 
Internetwork  Display  and  Remote  Access 
Information  Sciences  Institute 
niCIAES  Cn-Iine 
Network  Access  Hachine 
Naticnal  Eureau  cf  Standards 
National  Library  cf  nedicine 
Network  Beasurement  Machine 
Public  Switched  Telephone  Network 
Futherfcrd  Laboratory 

Rcyal  Signals  and  Radar  Establishment 
Satellite  Interface  Message  Ftccessci 
Sheet-Term  Experimental  Information  Network 
Terminal  Interface  Bessage  Prccesscr 
University  College  Londcn 
University  of  California  at  Lcs  Angeles 


INCRA  TR-4C 


Access  tc  an  Information  Retrieval  System 


43 


Pe fgronces 

I,  Stokes,  A.V.,  "The  INDRA  Network  Rcasucieot  Project",  INDM 
TR-30,  Department  of  Statistics  and  Computer  Science, 
University  Ccileqe  Lender,  15  77. 

2-  Holmes,  F.L.,  "An  Approach  tc  the  Development  cf  Litrary  and 
Information  Networks  with  Special  Reference  tc  the  U.K.", 
A G A R D CP-158,  Hatch  1975. 

3.  Holmes,  F.L.,  "Cn-Line  Information  Retrieval  - An 

Introduction  and  Guide  to  the  Eritish  Lihrary's  Shcit  It t u 
Experimental  Information  Network  Ercject",  Eritish  litracy 
Research  and  Development  Department,  Cctcter  1976. 

4.  Kenney,  s.B.,  "Eescription  and  Analysis  cf  the  Use  cf  the  ICl 
ARPANET  Node  Curing  1976",  INDEA  Note  602,  Department  of 
Statistics  and  Computer  Science,  University  College  Lender, 
1977. 

5.  Pol  Li  tt , A. 5.,  "CANCERLINF  Evaluation  Project  -•  Final 

Report",  University  of  Leeds  School  cf  Hedicine  Hedical 
Library,  Hay  1977. 

6.  Stokes,  A.V.,  "A  User's  Guide  tc  Eattaqe" , IN  ERA  TR-13, 
Department  cf  Statistics  and  Computer  Science,  University 
College  Lender,  1977. 

7.  Stokes,  A . V . , "Specification  cf  a Routine  tc  Connect  Users  tc 
MEDLINE",  INERA  Ncte  4C2,  Department  cf  Statistics  ano 
Computer  Science,  University  Colleqe  Lccdcn,  1975. 

8.  Hates,  D.L.,  "BEELINE  - A Prcqraa  to  Connect  Users  tc  the 
MEDLINE  Data  Ease",  INDBA  Ncte  432,  Department  of  Statistics 
and  Computer  Science,  University  Ccileqe  Let  den,  1976. 

9.  "On-Line  Services  Reference  Hanual",  FE-24C-126,  National 
Library  cf  Medicine,  1975. 

1C.  --,  "Hedical  Sukject  Headinqs  - Annotated  Alphabetic  1 i t 

1975",  PE-240-829,  National  Library  cf  Medicine,  1975. 

II.  Stokes,  A.V.,  "XESTATS  - A User  Guide  (revised)",  INDRA  Note 
639,  Department  of  Statistics  and  Computer  Science, 
University  Ccileqe  Ion don,  1577. 

12.  Stokes,  A.V.,  "The  Paklaqe  System  Library",  1NLRA  Til-35, 
Department  cf  Statistics  and  Computer  Science,  University 
College  lender,  1977. 


f N DR  A TR-40 


Access  tc  an  Information  Retrieval  System 


Acjinowle  jgeme  n t s 


We  wish  to  acknowledge  support  tv  the  Fritish  Library  u c d e i grant 
SI/G/091.  Also,  such  research  wcuid  net  tie  feasible  without 
support  of  the  nary  tcdies  ter  the  A R F A project  at  University 
College,  in  particular,  the  Science  Research  Council  (L/RG/59F1 
and  67022),  the  US  Advanced  Research  Projects  Agency  (H000 14 -74- 
C -0240  and  NCCC  14-77-f-OOOS)  and  the  UK  Ministry  ct  Defence 
( AT/2047/064)  . * - • 

We  also  wish  to  acknowledge  the  ccntrituticns  ct  teany  people  cf 
the  INDRA  greup  at  University  College  tc  this  project,  in 
particular,  tc  David  Eates  and  Fcqer  Gculd  wfcc  did  much  cf  tie 
ceding  and  debugging  cf  the  RECLINE  and  QCFS  proqtams  and  Howard 
Lethbridge  whe  wrote  the  analysis  programs  fer  the  RECLINE  data 
as  part.  of  his  fl.Sc.  project.  Seme  examples  and  Fig.  4 cf  this 
report  are  extracted  from  his  thesis. 


INDRA  TR-40 


Access  to  an  In fcriaticr  Retrieval  Systex 


